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(57) Abstract 

PROBLtM TO BE SOLVED: To obtain the subject new 
animal ceil having strengthened transgiycosylase 
activity and capable of producing a glycoprotein such as 
erythropoietin having a modified structure of sugar 
chain and expectable for the extension of clearance time 
from biood by introducing a transgiycosylase gene. 



strengthened by introducing a gene of a transgiycosyiase 
(e.g. N-acetyiglucosaminyl transferase V). Cultunng of 
the cell can produce various glycoproteins v^hich are 
useful for a therapeutic treatment or an industrial 
purpose, such as erythropoietin which has a modified 
structure and whose clearance from biood is expected to 
be extended. The animal ceil is obtained by synthesizing 
an oligonucleotide probe based on a partial amino acid 
sequence of a transgiycosylase of human 
N-acetylgtucosaminy) transferase V. etc., searching a 
cDNA library of a human fetus liver using the obtained 
probe, selecting a gene of the transgiycosylase, 
integrating the gene into a vector and introducing the 
vector into an animal cell. 



SOLUTION- A new animal cell derived from the strain 
CHO-K1. which has a transgiycosylase activity 
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(57) I^ltj] 

^*;ur!-tf 5 — h 7 7 i 9 — -t' v) HiT^^TuWi'^ 
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So 

im^ms] mmiBK-^'^') (Epo) 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

MBKizitrnt ^mm^m^mm<^ t iti^^ < 

[ 0 0 0 3 ] ^BR^OMIlO'f-tSOti. »ft/^^a^^h^& 

h "7 y ^- K-t-o^fif^T-^ ^ d — 

^>^'L. mWmm-^^^^M.^-^fzm (Natsuka,S. et a 
L, J.Biol. Chem. ;269, 16789-16794, 1994) . vTU 



^i^^fzm (#^^6-105692) . ^ n--^;u|jtf$§:j^± 

[0 0 0 4] $mmm'^^^JM^i^^SBK<^mkmi^^z 

[ 0 0 0 5 ] 
20 [0 0 0 6 ] 

(7) ^-mni& i^Lfz mm b n hiv^z^t^^^^^ 

[ 0 0 0 7 ] Hf]^. 

[ 0 0 0 8 ] ±K;^ai;i: 

^ — >'L^ h V > X 7 X. ^ --t:~ V {\^X~T . GnT- 
V(hB&-t) r^v^-?>o GnT-Vii. 2 N - 

Z^mMit^^^^^^ ([^i) o GnT- 
40 \ 9 9 3'^\zV 3-VrX^<D'7^ 

)V, ^^T y^ h ^Z X. ^ V y V i)^ h (Shore i bah et al. , J. 
Biol. Chem. 268, 15381-15385, 1993, #^^5-51091 

4). I 9 9 A^izi^w±^m^mo:>^^uh\<zx^^i 

i)^h (Saito et a!., Biochem. Biophys. Res. Commun. 
198, 318-327, 1994) . ^0 c D N A Tl^^^-c^fX-F'^x ^ ^ 

[ 0 0 0 9 ] iMmi^'r-immmmzmxL-. ^m^-^ 
ho ■mmmm.m^'m.'^^ ^ -^-^^^ mmy^)^y^mm 

50 $ix. *i$:Btlt^Ji:S V 4 0. BPV ( 7 v-^n' ^° n - "7 



-2- 



3 

^ - . R N A X v't V > ^* V Vi-)^t M A#Sn V 

^—^^ t'':it f^^l&ii ; ^j>;^ ^ ^* V -t" ^Lx' i ^ tin A T g £ tt 

f§Jlg^±itjn$-ti:^ C t;6^~"T:^^ ^ -f -X J: o r±f 

[0 0 10] yn^-^-'^ai>/N>^j-- 1 LT(i. L 
TR ( h D ^ ;UX CO long terminal repeat) . SV 

40. CMV {^'< Y ^ )V7) . MT (^^n 

R. SV4 0. CMV^^t^(r)j:^y/^>^-'W.'^\W^<m 

Mi^^. Mx,ifvt vammmjumm (dhfr) 20 

EcogptafrT-. Neo itf^T-^^TltR-^ - - <^ t T 

'^'^nt.lZ-t^^^^-X^^^. pCAGGS (Niwa et 
ai., Gene, 108, 193-200 (1991). #1^^03-168087)7!)^^ 

#tlK^^:^X^^^o 30 

[0 0 12] ;$:^H^t::i3v^r. mif:^^mxi- ^mmB 

^^^mm. $)^^^itmm~^mt^^^m^x^tiiix 

K. ^2 (NIH3T3) . -7^;^C12 7^1^. -^^l- 
COS;Ma. He 1 a ':rry;:^^srLn--T^^m^f 

[0 0 13] mf^mik-f^^'^k^^i'^i 

^m^B'Kt.Lxit. i^m^mtLx^m-^^. ^y-^ 40 

^n>?f, 4 > ^ - u U7^>. ^>5^-n 

-<>^-n^^>7Hry^-. tt^JiS^H^l-'-t^"^ 
CD 4^XZ/'rirh(r)^mit--^^^^^f^i^^o 

[0 0 14] mm^mi^^^^k^tii. ^A^atitcti. mm 

(Takeuchi et al.,Proc. Natl. Acad. Sci. USA, 86, 7 50 



9 - 8 4 5 S 2 

819-7822, 1989) o W}^^mm'^COMix:T'MX^7j'{i t L 

n ^ > V J. ^ S/ 3 >v£. y'^ Y 7 YM^^'&^ U-t^'v 

[0 0 15] nT-Vr§tt<7^i|lj^(i. M^6J6C0/J 

v£ (Nishikawa et al., Biochim. Biophys. Acta, 103 
5, 313-318, 1990) Cf^-9o HP^. 2-r t: U v >U 
i: 0^7c;*S^:^7t^'^^L' LtItT vT n ^ t h 2 

^ u-^ Y V^y -izx 19 - "^^-t^z t[zlV)fy 

ho 
[0016] 

(1) tibGnT-VcDNA ( ^ □ - ^ > 

ehOnT-Vc DNA<7)l3?:#St'ov^r{i. ^C^g-g 
^^^T^^^ CSaitoetal., Biochem. Biophys. Res. Co 
mmun. 198, 318-327, 1994)o A#^StlUii. t: hTO^ffl 

^QGmm<D^Wi&±m^'hnhnfzG nT- v mm 

^6-197756-?-^$g) <^U^'^r I J mW.l^W h :t V ^'7 ^ 
K-'n-y^f^^L. t c DN A. 

hS^l^aifSiO c DNA^-^ 'J t: htt^^^^ffl^S 
MS5ttcO|ffl^aft t^^* GOT Omm.(T^ R N A (C^^ L T . 

Hi; ^9 t: h G n T - V c DNA<7>^S^#7^c (112- 
3) o 

[0 0 17] (2) |g|f^P*«e^OEi?^IBta--Oi» 
A 

(l)-C{#e>iX7t: t: h G n T- V c DNA^. m'mmi^m 
^- P C AGG S (Niwa et al.. Gene, 108, 
193-200(1991)) ^Z'i^^'ikh^^ V >itft-^^ ^ 

— pSTneoB (Katoh et ai. , Cel i St ructure and 
Function, 12,575-580, 1987) <h 77 ;U ~> A 

O) r^j^-t^CHOaHa-ei^CHO-K 1 ^7:)M1* 
[Lin et al., Proc. Natl. Acad. Sci., USA 82, 7580- 

7584 (1985), m'c^m%?f\ W^W^Pn mui^ 9 u y 

No. 7, p. 73, 1994]UWL-rSfS^2gA^^To/::o G 
4 1 8ittt-T:^SiSL7t:iti^T-2gA^**tl5 Ol^iiov^TM 
vbJ (Nishikawa et al., Biochim. Biophys. Ac 

ta, 1035, 313-318, 1990) tltZE^\ 2-r ^ / b° 'J v > 
t'i; ^^^TC^^r^Tfe^-^^i^ L/cTv-r n - 77:^=7 ^ Y 
2^$^M^k (Hl^. Asn ^2-T ^ V >tCg}^L 

/c^o^T)) . ;)ju^^uDP-N-/-fef^;t'^';L'3?^f ^ >^M»fS'^' 
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5 6 

cOt 2l*iltfeL/co iMjE^— f^'J^!l4 £C7Fi-o 

[0 0 18] i:^zE0 2ft (#2. #3 2) a^'t:::^ft0S|^f^ [0 0 19] 

GnT-V«e^*ACH0fflS&OGnT-l ! 1, IV,Vv§14 



$51 GnTfett (pmol/hour/mg protein) , 

GnT-ni GnT-lV GnT-V 



# 2 


n.d. 


34 


2765 


#32 


n.d. 


39 


2363 


flS 1 


n.d. 


41 


835 


2 


n.d 


34 


1137 



: 800 uU 

n.d. : f^ariT^i^-f" 
[0 0 2 0 ] aeT-»Al*# 2. # 3 2ftlCi3v^T(i. 

ixfzo tfz. [lIBftliglJ^pItg-r^^G nT-i I I . Gn 

[ 0 0 2 1 ] aB^&7i?^^^^^^RNAt'«tti t: h G n T - 
V'ti:g«e^(7)E coRI-Smal ^>T-^yn-y>: 
LT-g-vit^i: ^ V --^'>rn y h ^^To/::g:^. #2. 
# 3 2l*tcioV^'C{i;El 5 tiTFT- ^ < S^^4^^<> K^^^^^tl 
mXLfz^iz:J'<^$T.W^^f^otirK'^^Z t^M 
ht-'Tz^'ofzo 30 

[ 0 0 2 2 ] mmm2] a^^^x^>/^"^K (ep 

O) (D^M 

#2«^.. # 3 2ft^^i^^^;^^D-MEM/F- 1 2igilli 
(75nM(?^>hh U^-tr- h . 1 m g/m 1 cO G 4 1 
8. 1 ()%mmiU=f^m.m^'^ts) 5 Cm 1 ^tinx./c 
1 7 5 cm2 V^:^=?i;r 3 7 t:. 5%C02 cO^f+T 

■/f r-t-^ 4^v^±.l£*&ifetIx^L/j?t. 3 7t:. 5%C0 

Hrfflv^r 2 0 Oig(l^^^cOf*. ^ A (V y d a 

c C4) ^^^^TEPO^SS^fflMLTCo fflS^LTt: 

^AtLfzo 5.0 g<?om^i:780 ul OPharma lyte 

2.5-5 (Pharmacia) ^-a tj-lO. 5ml ^TKv^S^'Cj^il L^^CIe 
anGel I EF(Pharmaci a) ^fflv^/Co i: 0 . v 



D F t c $^ ¥ L . f jL E P O J/L ff- ^ ffl V ^ :^ ii -X V n .1^° 
nT-V^jg-ttt^-T? 2. S 3 2 t:J:or^^^:ix 
^Lrv^7t:o i/r;Ht(i^^lKL7t:MIIco^*5gSP57S:: 1 

i^-^^{z3^(^^-v y^m^t i^oo-u >^^^ 

7t:Jir^^. 1 jt^4^<^vT;ugl<7:)-^"ltii 1 4«<h^oc t^c 
[ 0 0 2 3 ] 

n -^j- ^ h > 7 y — -t:' V) itfeT-^ 

mi] G n T- V^0«t«-t^ft^SB^7j^To 
\m2\ t: b G n T- V c DNAtO^:gSd?ij^7r:1-o 
[[13] h G n T- V c DNACO^SSS^IJ (t^^) ^ 

[EI4] n-7 h ^ :7 ^ ffl 7t:GnT- 1 1 ij V, V 

[US] y --^f' >yn -7 h J:^:itf^T-'^'l&i^^7FTm 

I [El 6] ^^.■S^^*»Jl^i: E P OOisoform^-t^ 

^ ^ m ^ * iij ¥ * -r^ o 
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[Ell ] 



[114] 



GlcNAcpi-2Mana1 



GlcNAcpi-2Mana1 



Manp1 -4G IcNAcpi -4GlcNAc-Asn 
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6 

GlcNAcp1-2Mana1 



r 



UDP-GlcNAc 
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Manp1 -4GlcN Ac|31 -4GlcNAc-Asn 
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(6) 



[112] 



1 NCCGGCTGAAGCATCAGAATGGAAGTGAGGAAAGGCAACCAGCTGACACAGGAGCCAGAG 60 

1 1 

61 TGAGACCAGCAGACTCTCACACTCAACCTACACCATGAATTTGTGTCTArCTTCTACGCG 120 

1 1 

121 TTAAGAGCCAAGGACAGGTGAAGTTGCCAGAGAGCAATGGCTCTGTTCACTCCGTGGAAG 180 

1 MA LFTPWK 8 

131 TTGTCCTCTCAGAAGCTGGGCTTTTTCCTGGTGACTTTTGGCTTCATTTGGGGTATGATG 240 

9LSSQKLGFrLVTrGFrW GMM 28 

241 CTTCTGCACTTTACCATCCAGCAGCGAACTCAGCCTGAAAGCAGCTCCATGCTGCGCGAG 30C 

2SLLHFTIQQ.RTQFtSSSMLRE 48 

301 CAGATCCTGGACCTCAGCAAAAGGTACATCAAGGCACTGGCAGAAGAAAACAGGAATGrG 360 

49QILDLSKRYIKALAEENRNy 66 

361 GTGGATGGGCCATACGCTGGAGTCATGACAGCTTATGATGTGAAGAAAACCCTTGCTGTG 420 

69VDGrYAGVMTAYDLKKTLAV SB 

421 rTATTAaATAACATTTTGCAGCGCATTGGCAAGTTGGAGTCGAAGGTGGACAA.TCTTGTT 4 30 

39l.L DWILQRIGKLi:SKVDNLV lOB 

481 GTCAATGGCACCGGAACAAACTCAACCAACTCCACTACAGCTGTTCCCAGCTTGGTTGCA 54 0 

109 V N G T G T N S T N S T T A V ? S L V A 123 

541 CTTGAGAA^ATTAATGTGGCAGATATCATTAACGGAGCTGAji.GAAAAATGTGTATTGCCT SOD 

129 LEKXNVADIINGAOHKCVL? 143 

601 CCTATGGACGGCTACCCTCACTGTGAGGGAAAGATCAAGTGGATGAAAGACATGTGGCGT S60 

149 ? M D G ^ P H C E G K I K W M K D M W R 158 

661 TCAGATCCCTGCTACGCAGACTATGGAGTGGATGGATCCACCTGCTCTTTTTTTATTTAC 7 20 

169 SDPC^^ADYGVDGSTCSFriY LBB 

721 CTCAGTGAGGTTGAAAATTGGTGTCCTCATTTACCTTGGAGAGCAAAAAATCCCTACGAA 780 

189 L S E V E N W C ? K L ? W R A K N ? Y £ 2Q8 

761 GAAGCTGATCATAATTCATTGGCGGAAATTCGTAC AGATTTTAATATTCTCTAC AGTA.TG S 4 0 

209EADHNSLAEIRTDFNILYSM 223 

841 ATGAAAAAGCATGAAGAATTCCGGTGGATGAGACTACGGATCCGGCGAATGGCTGACGCA 900 

229 MKKKEEFRWMRLRIRRMADA 243 

901 TGGATCCAAGCAATCAAGTCCCTGGCAGAAAAGCAGAACCTTGAAAAGAGAAAGCGGAAG 960 

249 WIQAIKSLA, £ KQNLEKRKRK 25S 

961 AAAGTCCTCGTTCACCTGGGACTCCTGACCAAGGAATCTGGATTTAAGATTGCAGAGACA 102 0 

269 KVLVKLGLLTKE SGFKIAEr 2BB 

1021 GCTTTCAGTGGTGGCCGTCTTGGTGAATTAGTTC.2^ATGGAGTG;i.TTT^ATTACATCTCTG 10 3 0 

239 AFSGGPLGELVQWSDLITSL BOB 

1081 TACTTACTGGGCCATGACATTAGGATTTCAGCTTCACTGGCTGAGCTCAAGGAAATCATG 1 1 4 c 

309 Y L L G H D I R I S A 5 L A E L K E I M 328 

1141 AAGAAGGTTGTAGGAAACCGATCTGGCTGCCCAACTGTAGGAGACAGAATTGTTGAGGrC 1200 

329 KKVVGNRSGCPTVGDRIVEL 348 

1201 ATTTACATTGATAXTGTAGGAGTTGCTCAATTCAAGAAAACTCTTGGACCATCCTGGGTT 12 60 

349 I Y 1 D I V G L A. Q F K K T L G P 5 W V 368 

1261 CATTACCAGTGCATGCTCCGAGTCCTTGATTCATTTGGTAGTGAACCCGAATTTAATCAT 1320 

369 H Y 0 C M L R V L D S F G T E ? £ F N H 383 

1321 GCAAATTATGCCCAATCGAAAGGCCACAAGACCCCTTGGGGAAAATGGAATCTGAACCCT 1380 

389 ANYAQSKGHKTPWGKVJNLNP 4 08 
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' 1381 CAGCAGTTTTATACCArGTTCCCTCArACCCCAGACAACAGCTTTTCTGGGGTTTGTGGTT 14 40 

409 QQr YTMFPHrPDNSFLGFVV 42S 

14 41 GAGCAGCACCTGAACrCCAGTGATATCCACCACATTAATGAAATCAAAAGGCAGAACCA.G 1500 

429 rQHLNSSDIHHXNEZKRQNO 448 

1501 TCCCTTGTGTA.rGGCAAAGTGGATAGCrrCTGGAAGAATAAGAAGATCTACTTGGACATT 15 60 

449 SLVY'GKVr>SF'WKNKKiyLDI 4 58 

1561 ATTCACACArACATGGAA.GrGCATGCAACTGTTTATGGCTCCAGCACAAAGAATATTCCC 162 0 

4 6S IHTYMEVHATVYGSSTKNI? 4 S3 

1621 AGTTACGTGAAAAACCATGGTATCCTCAGTGGACGGGACCTGCAGnCCTTCTTCGAGAA 166 0 

489 SYVKNHGILSGRDLQ?LLRE 508 

1 6fi 1 ACCAAGTTGTTTGTTGGACrTGGGTTCCCTTACGAGGGCCCAGCTCCCCTGGAAGCTATC 11^0 
503 TKLFVGLGFPYEGPAPLEAI 528 

1741 GCAAATGGArGTGCrTrTCTGAArCCC.AAGrTCAACCCACCCA.A.AAGCAGCAAAAACACA 1800 

529 AN G C A-F L N P KF N P P K S S K N T 54S 

1801 GACTTTTTCArTGGGAAGCCAACrCTGAGAGAGCTGACATCCCAGCATCCTTACGCTGAA 13 6 0 

54 S DFF I GKPrLRELTSQHPYAE 566 

13 61 GTTTTCATCGGGCGGCCACArGTGTGGACTGTTGACCTCA.a.CAATCAGGAGGAAGTAGAG 152 0 

5S9 VF I G R? HVWrVDLNNQEEVE 53S 

1921 GATGCAGTGAAAGCAArTTTA.AArCAGAAGATTGAjGCCATACATGC'CATATGA^TTTACG 1980 

589 DAV KAI LN'QK IE ? YM P YE F T 606 

1981 TGCGAGGGGATGCTACAGAGAArCAArGCTTTGATTGAAAAACAGGACTTCTGCCATGGG 204 0 

609CEGMLQRINAFIEKQDFCHG 628 

20 41 CAAGTGATGTGGCCACCCCTCA.GCGCCCrACAGGTCSiAGCrrTGCTGAGCCCGGGCAGTCC 210 0 

629 QVMWPPL5ALQVKLAEPGQS 648 

2101 TGCAAGCAGGTGrGCCAGGAGAGCGAGCTCATCTGCGAGCCTTCTTTCTTCCAGCACCTC 2160 

64 9 CKQVCQESQLI CEP S rFQ HL 663 

2151 AACAAGGACAAGGACArGCTGAAGTACAAGGTGACCTGCCAAAGCTCAGAGCTGGCCAAG 2220 

669NKDKDMLKYKVTCQSSELAK 666 

2221 GACATCCTGGTGCCCrCCTTTGACCCTAAGAATAAGCACTGTGTGTTTCAAGGTGACCTC 228 0 

689 DI LVPSEDPKNKHCVPQG DL /OS 

22S1 CTGCTCTTCAGCTGTGCAGGCGCCCACCCCAGGCACCAGAGGG7CTGCCCCTGCCGGGAC 23 4 0 

709 LL r S CAGAHP RHQP. VC PC RD 72S 

2 34 1 TTCArCAAGGGCCAGGrGGCTCTCTGCAAAGACTGCCTATAGC-AGCTACCTGCTCAGCCC 24 00 
729 FX KGQVAL,CKDCL* 742 

2 4 01 rG'CACCATGCTGCTGGGGAAGACAGTGGCCCC 2 4 32 

742 742 
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